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0 Paper let«out apparatus. 



^@ A paper let-out apparatus, in which paper ac- 
^commodating section (12) for holding paper (11). 
y^such as bills, on a bottom plate (14) such that the 
(tf) paper (11) is inclined slightly fronr> vertically standing 
O state, comprises a fixed receiving plate (15) and a 
pushing member (13) for urging accommodated pa- 
mper (11) toward the receiving plate (15). The receiv- 
Wing plate (15) is formed with a window (16), and a 
Q let-out roller (17) is provided outside the paper ac- 
commodating section (12) so that the roller (17) 
Qjfaces the window (16). A friction member (21) is 
provided to the let-out roller (17) at a portion of the 
periphery thereof such that the friction member (21) 



projects outwardly radially beyond the periphery 
thereof. As the let-out roller (17) is driven to rotate, 
the friction member (21) enters the paper accom- 
modating section (12) through the window (16) to be 
in contact with the endmost or first paper thereby 
letting out the same due to frictional force. 
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PAPER LET-OUT APPARATUS 



Field of the Invention 

This invention relates generally to paper let-out 
or discharging apparatus, and particularly to such 
apparatus represented by bill let-out apparatus built 
in bank transaction machines such as automatic 
deposit and payment machines, automatic cash 
dispensing machines, automatic cash exchanging 
machines or the like. 



Description of the Prior Art 

An example of a conventional apparatus for 
ietting-out paper or biils is shown in fig. 7. A 
plurality of bills (72) are contained under superim- 
posed condition in a bill container or inlet (bill 
accommodating section) 71, such that bills are 
slightly inclined backward. A main let*out roller 75 
and an auxiliaty roller 74 which are synchronized In 
rotation are arranged to be placed so that one is 
below the other. Bills 72 are pressed by a pushing 
plate 73 from the rear portion toward the front 
portion of the container 71, and a first bill (front or 
endmost bill) is in contact with these rollers 74 and 
75. A separation roller 76 is in contact with the 
auxiliary roller 74, and a feeding roller 77 Is pro- 
vided thereunder. 

With the front bill being let-out downward due 
to the rotation of the let-out roller 75, the dis- 
charged bill is fed to a conveying passage placed 
thereunder through a passage between rollers 74 
and 76. 

The pressing force of the pushing plate 73 Is 
so adjusted that a contact friction force acted be- 
tween the front bill and the roller 75 feeds only the 
single front bill. In the case of current bills, the 
above-mentioned contact friction force varies due 
to variations in humidity condition of the bills, de- 
gree of fatigue due to the difference between new 
and old bills, stains and surface undulations caused 
from printing. Such variation may cause the occur- 
rence of noneffective let-out (i.e. a bill is not let out 
when intended), two or more-bills discharge (two 
sheets of bills in layer are let-out), or jam (biils are 
stopped and blocked). 

Thus in the case that the let-out function or 
frictionai force of the let-out roller 75 lowers, the 
pressing force by the pushing plate 73 is set to be 
higher than before, and on the other hand in the 
case tiiat the frictionai force of the let-out roller 75 
is great, the pressing force by tiie pushing plate 73 
is decreased. However, since greater pressing 
force may cause successive discharge (i.e. two or 
more bills are simultaneously let out), and since 



smaller pressing force may cause noneffective dis- 
charge, the setting of tiie prosing force must be 
performed delicately and carefully. 

The let-out roller 75 and auxiliary roller 74 are 

5 provided with friction members made of rubber or 
the like having high friction coefficient on tiie pe- 
ripheral surface tiiereof. Since suitable control for 
accurately stopping the friction member at a pre- 
determined rotational angular position is not per- 

10 fomned in the conventional apparatus, tiiere is a 
tendency that a subsequent bill may be subjected 
to jam as it is caught by the friction member or the 
subsequent bill is a\$o let-out together with the 
front bill depending on the rotational angular posi- 

15 tion on stopping. To avoid such undesirable phe- 
nomena, the main let-out roller 75 is rotated In 
reverse direction by a small angle after the first bill 
is let out so as to return the subsequent bill to be 
let out next to an initial set position. 

20 Furthermore, in the conventional apparatus, the 
diameter of the main let-out roller 75 is made large 
in correspondence witii the length of a bill so that 
one bill is let out with a full revolution of ti^e roller 
75. As a result, the entire let-out apparatus is bulky, 

25 and could not be miniaturized. 



SUMMARY OF THE INVENTION 

30 

It is therefore, an object of the present Inven- 
tion to provide a new and useful paper let-out 
apparatus which Is capable of letting out paper one 
by one accurately. 

35 According to the present invention there is 
provided a paper let-out apparatus, comprising: a 
paper accommodating section for accommodating 
paper under superimposed condition; a receiving 
plate forming a wall at one side of the paper 

40 accommodating section and formed with a window 
opened In a part of tfie receiving plate; a pushing 
member forming a wall at the other side of the 
paper accommodating section for urging the ac- 
commodated paper toward said receiving plate; a 

45 let-out roller, disposed outside tiie paper accom- 
modating section to face the window, for discharg- 
ing an endmost paper; and a friction member pro- 
vided to a part of periphery of the let-out roller to 
be projected from the periphery and to protrude 

so into inside of tiie paper accommodating section 
through the window when tiie let-out roller is rotat- 
ed. 

According to a feature of the present invention, 
paper contained in the paper accommodating sec- 
tion is pressed at its one side by the pushing 
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member, and received at the other side by the 
receiving plate. The let-out roller is disposed so as 
to face the window formed In the receiving plate. 
As the let-out roller Is driven to rotate, the friction 
member provided to the periphery of the let-out 
roller enters the accommodating section through 
the window to be protruded therein. Thus, the 
friction member comes into contact with the front 
or first paper to discharge the same by the fric- 
tionai force therebetween. 

In this way the friction member of the let-out 
roller protrudes beyond the window by a predeter- 
mined distance which Is always constant, and thus 
a constant pressure is applied to the paper with 
which the friction member comes into contact 
Therefore, most suitable contact pressure can be 
applied to the paper irrespective ~of different fric- 
tional forces due to humidity condition, degree of 
fatigue, stain, and undulations the paper. As a 
result, stable let-out operation can be achieved 
without suffering from noneffective let-out. succes- 
sive let-out or the like. Therefore, delicate and 
careful adjustment of the pressing force by the 
pushing member or cleaning and replacement of 
rollers which have been required hitherto In con- 
ventional let-out apparatus are now unnecessary 

Preferably, the papaer let-out apparatus com- 
prises a separating roller placed at the outlet of the 
paper accommodating section and formed with a 
circular groove on the periphery thereof and a 
friction roller arranged to face the above-mentioned 
separation roller and formed with a circular projec- 
ted portion facing the above-mentioned circular 
groove. 

Even if two or more sheets of paper are si- 
multaneously let out by the above-mentioned let- 
out roller, when these sheets of paper pass through 
the passage between the separation roller and the 
friction roller, they are separated from one another 
as they are slightly deformed In a traverse direction 
by the circular groove and the projected portion of 
these rollers. Furthermore, as the movement of the 
second paper is prevented by the contact friction 
force with the friction roller, only the first paper is 
let out. 

Since this separation roller is exclusively used 
for separation and since it is not required to have 
let-out function, in other word, since the separation 
roller is required to cause the first paper to be slid 
along the periphery of the separation roller, the 
rotational speed thereof is not required to be equal 
to that of the let-out roller. Thus, the rotation control 
of the separation roller is easy, while a smaller 
roller can be used. 

Furthermore, a successive let-out preventing 
member Is preferably provided to the receiving 
plate. As the front or first paper is moved a little bit 
by the let-out roller, a subsequent or second paper 



comes into contact with the let-out preventing 
member to be stopped by the frictlonal force there- 
between. As a result, the second paper is pre- 
vented from being let out together with the first or 

5 front paper 

Furthermore, positioning means for controlling 
the rotational angular position of the let-out roller is 
provided so that the friction member attached 
thereto is placed in a standby position other than 

70 the window when let-out of a single paper is com- 
pleted. With this provision the friction member 
stands by at place outside the accommodating 
section, and therefore, a subsequent paper is pre- 
vented form being caught by the friction member 

75 to effectively avoid successive let-out or jam of the 
paper. 
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BRIEF DESCRIPTION OF THE DRAWINGS 



The object and features of the present inven- 
tion will become more readily apparent form the 
following detailed description talcen In conjunction 
25 with the accompanying drawings in which: 

Rg. 1 is a cross-sectional view of an em- 
bodiment of the bill let-out apparatus according to 
the present invention; 

Rg. 2 is a cross-sectional view showing bill 
30 let-out state by a let-out roller of the apparatus 
shown in Fig. 1; 

Rg. 3 Is a perspective view of a positioning 
mechanism fo the apparatus shown in Rg. 1; 

Rg. 4 is an enlarged cross-sectional view of 
35 a separation roller and a friction roller both included 
in the apparatus of Fig. 1 ; 

Fig. 5 is a plane view of a bottom plate of a 
bill Inlet of the apparatus shown in Rg. 1 

Rg. 6 Is a cross-sectional view showing a 
40 state in which a foreign object is dropped; and 

Rg. 7 Is a cross-sectional view showing a 
conventional paper let-out apparatus. 



The same or corresponding elements or parts 
are designated by lil<e references throughout the 
drawings. 



DETAILED DESCRIPTION OF A PREFERRED El^- 



BODIMENT 



The invention will now be described in connec- 
tion with a preferred embodiment which is a bill iet- 
55 out apparatus. 

A bill let-out apparatus which will be described 
with reference to the drawings hereinafter is built in 
a bank transaction machine such as an automatic 



3 



EP0 329 035 A1 



deposit and payment machine. In such a bank 
transaction machine, the bill let-out apparatus ac- 
cording to the present invention is used, for in- 
stance, for letting out bills one by one for discharg- 
ing bills contained in a bill containing box, or for 
letting out bills one by one for taking bills placed or 
inserted into a bill inlet. 

Referring to Fig. 1, a cross-sectional view of a 
bill inserting inlet and a bill let-out apparatus pro- 
vided therefor is shown. A bill inlet 12 comprises a 
bottom plate 14. a fixed receiving plate 15 fonming 
one side wall, and a slidabie pushing plate 13 
positioned opposite to the receiving plate 15 to 
form another wall. This bill inlet 12 corresponds to 
a paper accommodating section. Within this bill 
inlet 12 bills 11 are held in such a state that bills 
11 are slightly inclined from a vertically standing 
state. As shown in Rg. 1, the pushing plate 13 is 
positioned at a rearmost place to provide the larg- 
est capacity of the inside of the bill inlet 12 so that 
bills can be placed therein. When letting out the 
bills placed in bill inlet 12, the pushing plate 13 is 
urged toward the receiving plate 15 by means of a 
spring or other mechanism to press the bills 11 in 
the same direction. 

The receiving plate 15 is fonmed with windows 
16. Let-out rollers 17 are fixed to a rotary shaft 23 
outside the bill inlet 12 to face the windows 16, 
respectively. The peripheries of the let-out rollers 
17 do not project into the Inside of the bill inlet 12 
through the windows 16. Attached to each of the 
periphery of the let-out roller 17 is a friction mem- 
ber 21 having a high friction coefficient over a 
predetermined angle. The friction member 21 may 
be made of rubber or the like, and projects outward 
radially from the periphery of the let-out roller 17. 
Therefore, when the let-out rollers 17 are rotated 
by a rotational driving mechanism (not shown), the 
friction members 21 protrude into the inside of the 
bill inlet 12 through the windows 16. As the let-out 
rollers 17 rotate as indicated by an arrow In Rg. 2. 
the front or first bill among plural bills depressed 
by the pushing plate 13 toward the receiving plate 
15 is moved downward to be discharged due to the 
friction force between the first bill and the friction 
members 21. 

Attached to the receiving plate 15, at a place 
above the windows 16. is a successive let-out 
preventing member 27 made of a material, such as 
rubber, having a high friction coefficient. As de- 
scribed above, when the front bill is moved down- 
ward slightly by the let-out rollers 17 having the 
friction members 21 , an upper portion of the subse- 
quent bill (the second bill) comes into contact with 
the successive let-out preventing member 27 to be 
kept stationary by the frictionai force therebetween. 
Thus, the subsequent or second bill is effectively 
prevented from being discharged together with the 



front or first bill. The thickness of the successive 
let-out preventing member 27 may be detenmined 
so that the upper portion of the front bill separates 
from the seccessive let-out preventing member 27 
5 when the friction members 21 come into contact 
with the front bill to push the front bill toward the 
pushing plate 13 with the rotation of the let-out 
rollers 17. More specifically, the thickness of the 
successive let-out preventing member 27 is prefer- 
to ably thinner than that of the friction members 21 . 

A portion of the tow part of the bill inlet 12 is a 
bill discharge port or let-out port, and separation 
rollers 18. friction rollers 19 and pinch rollers 20 
are provided around the let-out port. The separa- 
15 tlon rollers 18 and the friction rollers 19 are used 
for separating the front or first bill from the bills 
when two or more bills are erroneously let out from 
the bill inlet 12 and for discharging only the front or 
first bill to a next stage, The pinch rollers 20 are in 
20 contact with the separation rollers 18 to feed the 
discharged single bill to a conveying path. 

The let-out rollers 17 are controlled to stop at a 
predetermined rotational angular position whenever 
let out operation of a single bill is completed. More 
25 specifically, at this angular position of the rollers 17 
the friction members 21 are located outside the bill 
inlet 12 as shown by solid line in Rg. 1 and by dot- 
dash line in Rg. 2. This position is referred to as 
standby position. 
30 Rg. 3 shows an example of a positioning 
mechanism which determines the above-mentioned 
rotational angular position of the let-out rollers 17. 
The rotary shaft 23 of the let-out rollers. 17 is 
coupled with a solenoid brake 24 having a brake 
35 wheel 26. A rotational angular position detecting 
cam 25 is also attached to the rotary shaft 23. 
When the position of the cam 25 is detected by a 
sensor S, such as a limit switch or photoelectric 
sensor, a control circuit (not shown) responsive to a 
40 detection signal from tiie sensor S generates a 
brake signal which is fed to the solenoid brake 24 
in turn to stop the let-out rollers 17 at the above- 
mentioned standby position. A motor (not shown) 
for driving the rotary shaft 23 Is deenergized si- 
45 multaneously. 

Rg. 4 shows the relationship between tiie sep- 
aration rollers 18 and the friction rollers 19 shown 
in Rg. 1. Each of the separation rollers 18 are 
formed with circular grooves 18a so that ttie pe- 
so ripheral surface is concave and convex axially. On 
the other hand, each of the friction rollers 1 9 has 
circular projections 19a on its periphery such tiiat 
the peripheral surface thereof is concave and con- 
vex axially in a manner similar to the separation 
55 rollers 18. When a bill 11 discharged by tiie friction 
members 21 passes through the passage between 
the rollers 18 and 19. the bill 11 is slightly de- 
fomned to be unduiatory due to the concave and 



4 




EP 0 329 



convex shape of the peripheral surfaces of the 
rollers 18 and 19. With this operation, two or more 
bills superinnposed are separated from each other. 

The peripheral surface of the separation roller 
18 preferably has smaller friction coefficient so that 5 
a bill contacting the same is easy to slip. Thus, the 
front bill let out by the let-out rollers 17 slides 
along the passage between the separation rollers 

18 and the friction rollers 19. Since the separation 
roller 18 has no friction member on its periphery, io 
the diameter thereof may be made small so that 

this roller is used for separation exclusively. Using 
such a smalt"diameter separation roller 18 is very 
advantageous for miniaturization of the let-out ap- 
paratus. 75 

On the contrary, the peripheral surfaces of the 
friction roller 19 and pinch roller 20 are made of a 
material, such as rubber, having a high friction 
coefficient. To the rotary shaft of the friction rollers 

19 may be provided a one-way clutch which re- 20 
stricts rotation in let-out direction and allows rota- 
tion in opposite direction. With this provision, the 
second bill moved together with the first bill is 
prevented from being further moved down. 

As shown in Fig. 5, in the bottom plate 14 of 2S 
the bill inlet 12 is formed a foreign obiect dropping 
opening 28 defined by comb like configuration 
where each element of comb extends in a direction 
of bill pressing. When plural bills 1 1 in bundle are 
put in the bill inlet 12 as shown in Rg. 6, a foreign 30 
object 29, such as a coin, erroneously dropped Into 
the bill Inlet 12 together with the bills 11 can be 
dropped to a lower portion as indicated by an 
arrow throguh the foreign object dropping opening 
28 to remove the same. Therefore, Invasion of such 36 
a foreign object into further inner portion of the 
bank transaction machine is prevented. 

The above described bill let-out apparatus of 
Rgs, 1 to 6 operates as follows. As the bills placed 
in the bill inlet 12 are pressed toward the receiving 40 
plate 15 by the pressing force from the pushing 
plate 13, a driving system Including the let-out 
rollers 17 and the separation rollers 18 is driven In 
accordance with a let-out command signal. With 
the rotation of the rollers 17 and 18 in let-out 45 
direction, and with the friction members 21 of the 
let-out rollers 17 protruding beyond the windows 18 
into the inside fo the bill inlet 12 to be contact with 
the front bill 11, the front bill 1 1 is securely drawn 
in the let-out direction by the let-out rotational force so 
of the let-out rollers 17. As the friction members 21 
give a great frictional force to the bill 11, noneffec- 
tive let-out is prevented. Furthermore, bills 11 are 
let out one by one to be fed to a following stage 
after subjected to separation function by the sepa- 55 
ration rollers 18 and the friction rollers 19 facing 
each other. 

When a subsequent or second bill is almost let 



035 A1 




out due to humidity condition, fatigue, undulatory 
surface, close contact between bill, the upper por- 
tion of the second bill comes into contact with the 
successive let-out preventing member 27 to be 
kept stationary. When let-out of a single bill is over, 
the let-out rollers 17 are stopped such that the 
friction members 21 are at tiie standby position 
which is outside tiie bill inlet 12 to be prepared for 
letting out a subsequent bill. 

As described in the above, since the friction 
member 21 of the let-out roller 17 is arranged to 
enter and go out of the bill inlet 12 used as paper 
accommodating section through the window 17 
made in the receiving plate 15. the friction mem- 
bers 21 protrude beyond the window 16 by a 
predetermined distance to give a constant pressure 
to the front bill which is in contact therewith. For 
this reason, although different frictional forces are 
applied to bills due to humidity condition, fatigue, 
stain, undulations and so on of bills, stable let-out 
perfomfiance is obtained in which noneffective let- 
out or successive let-out Is securely prevented. 
Therefore, delicate and careful adjustment of the 
pressing force of the pushing plate and frequent 
cleaning or replacement of rollers are not required. 

Furthermore, since it is possible to arrange that 
tile roller positioned downstream in the let-out flow 
Is a roller used for separation exclusively without 
having no let-out or discharging function, a roller of 
a small diameter can be employed to miniaturize 
the let-out apparatus and to reduce cost thereof. 

Moreover, as it Is possible to control the let-out 
roller so that the friction member attached .thereto 
is placed at a standby position outside the bill 
accommodating section using tiie positioning 
mechanism, undesirable catching of a subsequent 
bill is prevented so ttiat successive let-out or oc- 
currence of jam can be reliably prevented. 



Claims 

1 . A paper let-out apparatus, comprising: 

(a) a paper accommodating section (12) for 
accommodating paper (11) under superimposed 
condition; 

(b) a receiving plate (15) forming a wall at 
one side of said paper accommodating section and 
formed with a window opened in a part of said 
receiving plate; 

(c) a pushing member (13) forming a wall at 
the other side of said paper accommodating sec- 
tion for urging said accommodated paper toward 
said receiving plate; 

(d) a let-out roller (17), disposed outside said 
paper accommodating section to face said window, 
for discharging an endmost paper; and 
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(e) a friction member (21) provided to a part 
of periphery of said let-out roller to be projected 
from said periphery and to protrude into inside of 
said paper accommodating section through said 
window when said let-out roller is rotated. 5 

2. A paper let-out apparatus as in Claim 1, 
further comprising a separation roller (18) disposed 
at a let-out port of said paper accommodating 
section and formed with a circular groove (18a) In to 
the periphery thereof; and a friction roller (19) ar- 
ranged to face said separation roller and fdmned 

with a circular projection (19a) facing said circular 
groove in the periphery thereof. 

3. A paper let-out apparatus as In Claim 1, 75 
further comprising a successive let-out preventing 
member (27) attached to said receiving plate, said 
successive let-out preventing member being ar- 
ranged to give frictional force to a second paper 
which is subsequently positioned with respect to an 20 
endmost paper being discharged. 

4. A paper let-out apparatus as in Claim 1, 
wherein said paper accommodating section is ar- 
ranged to hold said paper such that said paper is 
slightly inclined from vertically standing state, and 25 
has a bottom plate (14) for supporting said paper 
contained therein, said bottom plate being fonned 

with an opening (28) for dropping a foreign object. 

5. A paper let-out apparatus as In Claim 1. 
further comprising positioning means for controlling 30 
angular position of said let-out roller so that said 
friction member is located outside said paper ac- 
commodating section when discharge of one 
papaer is completed. 
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Fig.4 
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